and also by a possible restricted dispersal capacity .
Amylase polymorphism was generally not considered in such studies, since the structural duplication of the locus (Bahn, 1967) prevents an easy estimate of allelic frequencies. It is, however, known that amylase loci exhibit high levels of polymorphism and large interpopulational variations (Hickey, 1979; Singh et al, 1982; Dainou et at, 1987) . Recent investigations at a molecular level have shown that the 2 structural loci are expressed as an inverted duplication and are separated by only some 5 kb (Levy et al, 1985; Boer and Hickey, 1986; Doane et al, 1987 ): such a structure should result in a very low recombination rate between the 2 loci.
Also the amylase duplication is likely to exist in all individuals (Gemmill et al, 1986; Langley et al, 1988) and it is probable that the 2 copies on each chromosome are functional (Hawley et al, 1990 (Hickey, 1979 ; Singh et al, 1982) and were related to complex regulation of the structural loci (Hoorn and Scharloo, 1978; Hickey, 1981; Yamazaki and Matsuo, 1983; Klarenberg, 1986; Matsuo and Yamazaki, 1986; Doane et al, 1987 Nei (1972) and the absolute distance, according to Gregorius (1984) which is similar to the percent similarity index widely used by ecologists (see for example Schoener, 1974 (Sneath and Sokal, 1973) , the minimum-sum-of-squares of Fitch and Margoliash (1967) from the PHYLIP computer package (Felsenstein, 1984 As a first approximation, the ratio r helps to identify haplotypes in significant excess, in significant shortage or in approximate equilibrium. Among the first category, we can mention 2 homohaplotypes 1-1 and 2-2 (the non-significant excess of Arrcy 1-1 in Guadeloupe is presumably due to the very high frequency of this haplotype). Several heterohaplotypes are also everywhere in excess, such as 3-3.4, 3.4-6! 4-6 and 5-6. Among the haplotypes which are always in too low frequency, we may mention 1-2, 1-3.l,, 1-l!, 1-5 and 3-6. In several cases, on the other hand, discordant observations are found in different populations. For (Hickey, 1979; Singh et al, 1982) or on haplotypes (Langley et al, 1974 (Dainou et al, 1987 and present study). Their world distribution, based on phenotypic analyses of more numerous populations, will be described elsewhere.
Nine different alleles are regularly present in tropical African populations and this observation, correlated with the high genetic diversity, is a strong argument for assuming that these populations have evolved during a long time in the same area. We have good evidence that the species originated in West Africa David and Capy, 1988; Lachaise et al, 1988) .
All dendrograms based on amylase data separate the populations into 2 groups. The first one comprises the temperate populations, those from Mascarene islands and those from West Indies. According to a former classification (David and Capy, 1988) (David and Capy, 1982 (David, 1982; Singh et al, 1982; Singh and Rhomberg, 1987; and unpublished (Slatkin, 1987 (Ohta, 1980) . In the present case, this mechanism seems very unlikely for two main reasons. First, a haplotype expressing 3 different alleles has never been observed. Second, and more importantly, an unequal crossing over implies a tandem duplication, while it is now known that the 2 amylase loci are transcribed divergently (Boer and Hickey, 1986; Gemmill et al, 1986; Benkel et al, 1987) . Another possible process is gene conversion (Dover, 1980 , presumably arose from such a rearrangement at the level of the coding sequences (Gemmill et al, 1986) . Langley et al (1988) also reported an apparent inversion of the interlocus region in one of the 85 chromosomes they analysed.
In conclusion, the polymorphism of amylase loci in D rrielanogaster raises several important questions concerning the evolutionary origin of the various alleles, the mechanisms of recombination, the spread of alleles and haplotypes in natural populations and the neutral vs adaptive significance of the genetic diversity. Further investigations combining molecular and ecological studies should help to solve some of these problems.
